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intestines, and the renal tubules, show practically no change. When
atrophy occurs, it progresses to a state wherein the cells, while pre-
serving the appearance of viability, become inert physiologically, as
well as in their function of covering cell membranes. The basal cells
respond by active mitotic division, with the production of new epi-
thelial cells as a reparative function. Regardless of previous function
and morphology, the new cells continue to grow and undermine the
original epithelium, and form into a stratified, keratinizing epithelium.
In the liver and renal tubules, in addition to their physiological
activity, the mature epithelial cells possess the power to multiply.
These new cells do not respond as do other epithelia by keratinization.
Why the reparative activities of basal cells of many different epithelia
lead in vitamin A deficiency to a common product, an epidermis-like
structure, cannot be answered, they believe, unless keratinization
represents a reversion to a more primitive type than those having
secretory activities. On the provision of vitamin A, the epithelium
characteristic of each region returns to its normal type. The cells which
have undergone keratinization are either cast off or disintegrate. Corn-
ification of the external layers of the skin is a normal process, and
takes place independently of the vitamin A supply. There is likewise
a cyclic keratinization of the vaginal epithelium which appears to be
under hormonal control and constitutes a phase of the estrual cycle.
Wolbach ('37) points out that the striking gross pathological con-
dition of vitamin A deficiency in animals and in human infants is the
outcome of accumulation of keratinized epithelial cells in many
glands and their ducts, as well as in other organs. In glandular organs,
cysts of considerable size may form, which contain yellow, cheesy
masses of keratinized cells. In the lungs of human beings, and in
animals, A depletion leads to cyst formation, bronchial occlusion, and
sequelae such as bronchiectasis and atelectasis. Such cysts occur early
at the base of the tongue, and have been described as abscesses.
Daniels et al. ('23) described the accumulation of cheesy material in
the sinuses and internal ear. Wolbach states that although the cysts,
and the plugs of desquamated epithelial cells in ducts, bronchi, and
trachea, being open to invasion by bacteria from without, serve as a
culture medium for those bacteria, there is very rarely invasion of the
underlying tissues, presumably because of the protective function of
the keratinized layer of epithelium.
In the rat, Wolbach observed the order of response to avitaminosis
A by metaplasia to be: (i) salivary glands, and accessory glands of
the tongue, buccal cavity and pharynx; (2) respiratory tract, including
nares, maxillary sinuses, Jacobson's organ, trachea and bronchi; (3)
genitourinary tract, including renal pelves, ureters, bladder, epi-
didymis, prostate, seminal vesicles, coagulating glands, uterus, oviducts,